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(57) ABSTRACT

The present invention relates to a stepless variable transmis-
sion device with parallel low gear wheel group, which is the
first case that a low gear transmission wheel group equipped
with a one-way transmission unit, which transmits with fixed
speed ratio in same rotary direction, is installed between the
input shaft and the output shaft of a stepless variable trans-
mission device; and which is installed with the clutch device
212 with angular displacement difference and/or the clutch
device 222 for eliminating the vibration produced by the
hetero-shaft type stepless variable transmission device 100
and the low gear transmission wheel group 102, the both do
not operate with fully same speed ratio, for overloaded trans-
mission.

19 Claims, 4 Drawing Sheets
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1
STEPLESS VARIABLE TRANSMISSION
DEVICE WITH PARALLEL LOW GEAR
WHEEL GROUP

BACKGROUND OF THE INVENTION

(a) Field of the Invention

For the various conventional hetero-shaft type stepless
variable transmission devices, whose stepless variable opera-
tions are as following:

the pitches of the variable pitch V-type driving belt grooves
of'the original moving wheel and the passive wheel are regu-
lated to change the radial distance for the operation of the strip
transmission component on the original moving wheel or the
passive wheel, and to further change the transmission ratio
between the original moving wheel and the passive wheel;
and

as for the regulation of the pitches of the variable pitch
V-type driving belt grooves of the original moving wheel and
the passive wheel in the hetero-shaft type stepless variable
transmission device, the required axial driving force is from
one or more of the following:

1. by way of the mechanism producing variable centrifugal
force with the change of the rotational speed of the input shaft,
the variable axial driving force is produced for changing the
pitch of the variable pitch V-type driving belt groove of the
original moving wheel;

2. by way of the mechanism producing variable centrifugal
force with the change of the rotational speed of the output
shaft, the variable axial driving force is produced for chang-
ing the pitch of the variable pitch V-type driving belt groove of
the passive wheel;

3. by way of the mechanism producing variable axial driv-
ing force with the change of the torsion of the input shaft, the
axial driving force is produced for changing the pitch of the
variable pitch V-type driving belt groove of the original mov-
ing wheel;

4. by way of the mechanism producing variable axial driv-
ing force with the change ofthe torsion of the output shaft, the
axial driving force is produced for changing the pitch of the
variable pitch V-type driving belt groove of the passive wheel;

5. the original moving wheel or the passive wheel is
equipped with an axial preloading spring, through the original
moving wheel or the passive wheel bearing the pulling force
of the strip transmission component to produce the axial
driving force, so as to change the pitches of the variable pitch
V-type driving belt grooves of both or one of the original
moving wheel and the passive wheel;

the above modes 1~5 are stepless variable transmission
functions of the passive operation; and

6. the linear driving force produced by the linear driving
device driven by manpower, machine power, electromagnetic
effects, oil pressure, or air pressure, or the rotary power pro-
duced by driving a electric motor; an oil pressure motor, or air
pressure motor, is actively produced, and transferred by the
mechanical transmission device to axial linear driving force,
s0 as to change the pitches of the variable pitch V-type driving
belt grooves of both or one of the original moving wheel and
the passive wheel; this mode is to actively manipulate the
stepless variable transmission function.

(b) Description of the Prior Art

The traditional stepless variable transmission device with
hetero-shaft type input shaft and output shaft is in a variety of
modes, including rubber belt type, metal belt type, or chain
type stepless variable transmission device, or electronic con-
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tinuous variable transmission (ECVT), or friction disk type or
conventional hetero-shaft type stepless variable transmission
device.

SUMMARY OF THE INVENTION

The stepless variable transmission device with parallel low
gear wheel group performs the stepless variable transmission
function of the passive operation through the axial driving
force produced by the operational torsion or rotational speed
for axial driving the original moving wheel or the passive
wheel, and coordianted with the manpower manipulation or
the axial preloading spring equipped, or performs the stepless
variable transmission function of the active manipulation
through the manpower, electric power, machine power, oil
pressure, or air pressure, and further refers to inoput settings
including operational mode, detection speed, and torsion, to
perform the speed ratio regulation and operation.

Because the hetero-shaft type stepless variable transmis-
sion device provides a function of automatic adjustment of
the speed ratio, which follows speed change of the rotational
speed of the input shaft of the original moving wheel and
magnitude of the load torsion at the load side, there is a
advantage of easy operation; but the hetero-shaft type stepless
variable transmission device still has shortcomings as follow-
ing:

1. the transmission power of the device is not high, thus it
is only suitable for applications of small and medium power;

2. the transmission effeciency of the hetero-shaft type step-
less variable transmission device is low; and

3. the durability needs to be strengthened.

The stepless variable transmission device with parallel low
gear wheel group of the present invention is the first case that
a low gear transmission wheel group equipped with a one-
way transmission unit, which transmits with fixed speed ratio
in same rotary direction, is installed between the input shaft
and the output shaft of a stepless variable transmission
device; and which is installed with a clutch device 212 with
angular displacement difference and/or a clutch device 222
for eliminating the vibration between a hetero-shaft type step-
less variable transmission device 100 and a low gear trans-
mission wheel group 102, which is produced by the hetero-
shaft type stepless variable transmission device 100 and the
low gear transmission wheel group 102, because the both do
not operate with fully same speed ratio, for overloaded trans-
mission; if a deceleration type stepless variable transmission
device is used to operate at the status of maximum speed ratio
or near maximum speed ratio, or if an accelerated stepless
variable transmission device is used to operate at the status of
minimum speed ratio or near minimum speed ratio, when the
rotational speed of the original moving wheel of the low gear
transmission wheel group changes to be lower than that of the
input shaft at the same rotary direction for overloaded trans-
mission, the rotary kinetic energy of the input shaft drives the
output shaft and further drives the load through the one-way
transmission unit and the low gear transmission wheel group;
and the transmission power at this status originally output by
the hetero-shaft type stepless variable transmission device
changes to be output by the low gear transmission wheel

group.
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a schematic view showing the composition of the

radial one-way transmission unit equipped, according to the
present invention;
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FIG. 2 is a schematic view showing the composition of the
axial one-way transmission unit equipped, according to the
present invention;

FIG. 3 is a schematic view showing the composition of the
one-way transmission unit placed between the passive wheel
of'the low gear transmission wheel group and the output shaft,
according to the present invention;

FIG. 4 is a schematic view showing the structure of the low
gear transmission wheel group composed of the original
moving sprocket, the passive sprocket, and the sprocket
chain, according to the present invention;

FIG. 5 is a schematic view showing the structure of the low
gear transmission wheel group composed of the original
moving wheel, the intermediate wheel, and the passive wheel,
according to the present invention;

FIG. 6 is a schematic view showing the structure of the low
gear transmission wheel group composed of the driving
wheel with smaller outer diameter and the inward driving
wheel with bigger outer diameter, according to the present
invention;

FIG. 7 is a schematic view showing the structure of the low
gear transmission wheel group composed of the original
moving pulley, the passive pulley, and the belt, according to
the present invention;

FIG. 8 is a schematic view showing the structure of the
variable speed wheel group additionally installed between the
input shaft and the original moving wheel of the hetero-shaft
type stepless variable transmission device, according to the
present invention;

FIG. 9 is a schematic view showing the structure of the
variable speed wheel group additionally installed between the
output shaft and the passive wheel of the hetero-shaft type
stepless variable transmission device, according to the
present invention; and

FIG. 10 is a schematic view showing the structure of the
variable speed wheel groups additionally installed between
the input shaft and the original moving wheel of the hetero-
shaft type stepless variable transmission device, and the out-
put shaft and the passive wheel of the hetero-shaft type step-
less variable transmission device, according to the present
invention.

DESCRIPTION OF MAIN COMPONENT
SYMBOLS

100: Hetero-shaft type stepless variable transmission
device

101: Input shaft

102: Low gear transmission wheel group

103: Output shaft

111: One-way transmission unit

131, 141: Driven shaft

212: Clutch device with angular displacement difference

222: Clutch device

302, 402: Variable speed wheel group

800: Drive control device

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The stepless variable transmission device with parallel low
gear wheel group performs the stepless variable transmission
function of the passive operation through the axial driving
force produced by the operational torsion or rotational speed
for axial driving the original moving wheel or the passive
wheel, and coordianted with the manpower manipulation or
the axial preloading spring equipped, or performs the stepless
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variable transmission function of the active manipulation
through the manpower, electric power, machine power, oil
pressure, or air pressure, and further refers to inoput settings
including operational mode, detection speed, and torsion, to
perform the speed ratio regulation and operation.

Because the hetero-shaft type stepless variable transmis-
sion device provides a function of automatic adjustment of
the speed ratio, which follows speed change of the rotational
speed of the input shaft of the original moving wheel and
magnitude of the load torsion at the load side, there is a
advantage of easy operation; but the hetero-shaft type stepless
variable transmission device still has shortcomings as follow-
ing:

1. the transmission power of the device is not high, thus it
is only suitable for applications of small and medium power;

2. the transmission effeciency of the hetero-shaft type step-
less variable transmission device is low; and

3. the durability needs to be strengthened.

The stepless variable transmission device with parallel low
gear wheel group of the present invention is the first case that
a low gear transmission wheel group equipped with a one-
way transmission unit, which transmits with fixed speed ratio
in same rotary direction, is installed between the input shaft
and the output shaft of a stepless variable transmission
device; and which is installed with the clutch device 212 with
angular displacement difference and/or the clutch device 222
for eliminating the vibration between the hetero-shaft type
stepless variable transmission device 100 and the low gear
transmission wheel group 102, which is produced by the
hetero-shaft type stepless variable transmission device 100
and the low gear transmission wheel group 102, because the
both do not operate with fully same speed ratio, for over-
loaded transmission; if a deceleration type stepless variable
transmission device is used to operate at the status of maxi-
mum speed ratio or near maximum speed ratio, or if an
accelerated stepless variable transmission device is used to
operate at the status of minimum speed ratio or near minimum
speed ratio, when the rotational speed of the original moving
wheel of the low gear transmission wheel group changes to be
lower than that of the input shaft at the same rotary direction
for overloaded transmission, the rotary kinetic energy of the
input shaft drives the output shaft and further drives the load
through the one-way transmission unit and the low gear trans-
mission wheel group; and the transmission power at this
status originally output by the hetero-shaft type stepless vari-
able transmission device changes to be output by the low gear
transmission wheel group.

For the stepless variable transmission device with parallel
low gear wheel group, the composition is as following.

As shown in FIG. 1, except for the related mechanisms of
the conventional continuous variable transmission, the main
components of the stepless variable transmission device with
parallel low gear wheel group include:

Hetero-shaft type stepless variable transmission device
100: related to a stepless variable transmission device
with a hetero-shaft type structure of an input shaft and an
output shaft, wherein which is at least one of the follow-
ing, such as rubber belt type, metal belt type, chain type,
or friction disk type stepless variable transmission
device, or ECVT, and includes the stepless variable
transmission function of the passive operation through
automatic adjustment of transmission ratio with the tor-
sion or with the rotational speed, or performs the stepless
variable transmission function of the active manipula-
tion, through linear driving force produced by the linear
driving device driven by external driving force source, or
linear driving force converted by the mechanical trans-
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mission device from the rotary driving device, to change
the pitches of the V-type driving belt grooves of the both
or one of the original moving wheel and the passive
wheel for adjustment of transmission ratio;

Input shaft 101: related to a revolving shaft for inputting
rotary kinetic energy, which transmits the rotary kinetic
energy to the original moving wheel of the hetero-shaft
type stepless variable transmission device 100, and to
the input of an one-way transmission unit 111;

Output shaft 103: related to a revolving shaft for outputting
rotary kinetic energy to drive the load, which transmits
the rotary kinetic energy transmitted by the passive
wheel of the hetero-shaft type stepless variable trans-
mission device 100, or the rotary kinetic energy trans-
mitted by the passive wheel of the low gear transmission
wheel group 102, to the load;

One-way transmission unit 111: composed of the radial
one-way transmission unit with application as shown in
FIG. 1, or the axial one-way transmission unit with
application as shown in FIG. 2, which contains the ele-
ments with one-way transmission function, including
one-way bearing, one-way clutch, or one-way transmis-
sion mechanism or device; the arrangement of the one-
way transmission unit 111 is chose as needed, such as
being installed between the input shaft 101 and the origi-
nal moving wheel of the low gear transmission wheel
group 102, or being installed between the passive wheel
of the low gear transmission wheel group 102 and the
output shaft 103, as shown in FIG. 3;
the transmission direction of the one-way transmission
unit 111 is that if the rotational speed of the input shaft
101 is higer than that of the original moving wheel of the
low gear transmission wheel group 102 at same rotary
direction, the input shaft 101 can transmit the rotary
kinetic energy to the original moving wheel of the low
gear transmission wheel group 102; on the contrary, the
input shaft 101 cannot transmit the rotary kinetic energy
to the original moving wheel of the low gear transmis-
sion wheel group 102;

Clutch device 212 with angular displacement difference:
composed of the sliding-type limited torsion device or
the clutch-type limited torsion device with radial or axial
structure, or flexible clutch device with angular dis-
placement difference, which is installed between the
passive wheel of the hetero-shaft type stepless variable
transmission device 100 and the output shaft 103, or
between the original moving wheel of the hetero-shaft
type stepless variable transmission device 100 and the
input shaft 101, wherein the reduction ratio of the het-
ero-shaft type stepless variable transmission device 100
becomes larger and the low gear transmission wheel
group 102 is actuated for transmission when the output
shaft 103 performs overloaded output, the clutch device
212 with angular displacement difference will rotate
through angular displacement difference for sliding or
disconnection; if the stepless variable transmission
device with parallel low gear wheel group has been
installed with the clutch device 222, the clutch device
212 with angular displacement difference will be
installed or not as needed;

Clutch device 222: related to a device chose from the
following as needed, (1) the centrifugal clutch or the
overrunning clutch actuated by passive manipulation
through entrifugal force, or torsion controlled passive
clutch; or (2) the clutch driven by active manipulation of
manpower or machine power, or by electromagnetic
force, fluid pressure, or air pressure; wherein the clutch
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device 222 is used to be actively randomly controlled by
manpower, or to be actively controlled to be discon-
nected or closed by the detection signals of the rotational
speed or torque, which are produced by the built-in or
external rotational speed detection device or torque
detection device, through the operation of a drive control
device 800; the clutch device 222 is installed between
the output of the passive wheel of the hetero-shaft type
stepless variable transmission device 100 and the output
shaft 103, which is an independent structure or inte-
grated with the passive wheel of the hetero-shaft type
stepless variable transmission device 100, if the reduc-
tion ratio of the hetero-shaft type stepless variable trans-
mission device 100 becomes larger near the speed ratio
of the low gear transmission wheel group 102 when the
output shaft 103 performs overloaded output, the clutch
device 222 is disconnected to cut off the kinetic energy
transmission; and if the stepless variable transmission
device with parallel low gear wheel group has been
installed with the clutch device 212 with angular dis-
placement difference, the clutch device 222 will be
installed or not as needed;

Low gear transmission wheel group 102: related to a device
with the function of receiving the original moving wheel
driven by the input shaft 101, and driving the passive
wheel of the output shaft 103, wherein the original mov-
ing wheel and the passive wheel transmit at the same
rotation direction, and the transmission ratio thereof is
low gear transmission of reduction transmission relative
to the hetero-shaft type stepless variable transmission
device 100; the speed ratio relationships between the
low gear transmission wheel group 102 and the hetero-
shaft type stepless variable transmission device 100 are
as following:

1. the speed ratio of the original moving wheel driving the
passive wheel in the low gear transmission wheel group
102<the speed ratio of the hetero-shaft type stepless variable
transmission device 100 for low-speed output; or

2. the speed ratio of the hetero-shaft type stepless variable
transmission device 100 for low-speed output<the speed ratio
of'the original moving wheel driving the passive wheel in the
low gear transmission wheel group 102<the speed ratio of the
hetero-shaft type stepless variable transmission device 100
for high-speed output;

the components of the low gear transmission wheel group
102 including:

1. which is composed of the original moving sprocket, the
passive sprocket, and the sprocket chain, as shown in FIG. 4,
which is a schematic view showing the structure of the low
gear transmission wheel group 102 composed of the original
moving sprocket, the passive sprocket, and the sprocket
chain, according to the present invention; or

2. which is composed of the original moving wheel, the
intermediate wheel, and the passive wheel, and the original
moving wheel, the intermediate wheel, and the passive wheel
are made of gears or friction wheels, as shown in FIG. 5,
which is a schematic view showing the structure of the low
gear transmission wheel group 102 composed of the original
moving wheel, the intermediate wheel, and the passive wheel,
according to the present invention; or

3. which is composed of inner gear group and inner friction
wheel group, which are constituted by the driving wheel with
smaller outer diameter and the inward driving wheel with
bigger outer diameter, as shown in FIG. 6, which is a sche-
matic view showing the structure ofthe low gear transmission
wheel group 102 composed of the driving wheel with smaller
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outer diameter and the inward driving wheel with bigger outer
diameter, according to the present invention; or

4. which is composed of the original moving pulley and the
passive pulley, where are equipped with the belt, such as drive
belt, drive steel belt, or drive chain, as shown in FIG. 7, which
is a schematic view showing the structure of the low gear
transmission wheel group 102 composed of the original mov-
ing pulley, the passive pulley, and the belt, according to the
present invention; and

Drive control device 800: related to a device arranged

according to the figure of the chose hetero-shaft type
stepless variable transmission device 100; wherein the
drive control device is equipped with driving force
source including electric energy supply unit, oil pressure
supply unit, or air pressure supply unit, and related elec-
tric energy control unit, oil pressure control unit, or air
pressure control unit, to actively manipulate the trans-
mission ratio of the hetero-shaft type stepless variable
transmission device 100; if the hetero-shaft type stepless
variable transmission device 100 chose is the opera-
tional structure of automatic adjustment for transmis-
sion ratio with the torsion, or the operational structure of
adjustment for transmission ratio with the rotational
speed, which are stepless variable transmission device
of passive operation, and the drive control device 800
may not be equipped; if the chose device performs the
stepless variable transmission function of active
manipulation through the external driving force source
for transmission ratio regulation, the drive control
device 800 must be equipped to actively manipulate the
transmission ratio of the hetero-shaft type stepless vari-
able transmission device 100.

For the stepless variable transmission device with parallel
low gear wheel group constituted by the above main structure,
in which the input shaft 101 of the hetero-shaft type stepless
variable transmission device 100 is additionally installed with
the original moving wheel of the low gear transmission wheel
group 102, and the one-way transmission unit 111 is installed
between the input shaft 101 and the original moving wheel,
and the transmission direction of the input shaft 101 is that,
for the stepless variable transmission device with the low gear
transmission wheel group 102 with heavier load, if decelera-
tion type stepless variable transmission device is adopted as
the hetero-shaft type stepless variable transmission device
100 and operates at the status of maximum reduction ratio or
near maximum reduction ratio, or if accelerated stepless vari-
able transmission device is adopted and operates at the status
of minimum speedup ratio or near minimum speedup ratio,
the rotational speed of the original moving wheel of the low
gear transmission wheel group 102 is changed to be lower
than that of input shaft 101 at same rotary direction, and the
rotary kinetic energy of input shaft 101 drives the output shaft
103 and further drives the load through the one-way trans-
mission unit 111 and the low gear transmission wheel group
102, in this state, the transmission power driving the output
shaft 103 originally through the hetero-shaft type stepless
variable transmission device 100 is transferred to be through
the low gear transmission wheel group 102; and in a lighter
load state, the output shaft 103 is driven by the kinetic energy
transmitted through the hetero-shaft type stepless variable
transmission device 100.

The one-way transmission unit 111 is installed between the
passive wheel of the low gear transmission wheel group 102
and the output shaft 103, in a heavier load state, if decelera-
tion type stepless variable transmission device is adopted as
the hetero-shaft type stepless variable transmission device
100 and operates at the status of maximum reduction ratio or
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near maximum reduction ratio, or if accelerated stepless vari-
able transmission device is adopted and operates at the status
of minimum speedup ratio or near minimum speedup ratio,
the rotational speed of the passive wheel of the low gear
transmission wheel group 102 is changed to be higher than
that of the output shaft 103 at same rotary direction, and the
rotary kinetic energy drives the output shaft 103 and further
drives the load through the low gear transmission wheel group
102 and the one-way transmission unit 111, in this state, the
transmission power driving the output shaft 103 originally
through the hetero-shaft type stepless variable transmission
device 100 is transferred to be through the low gear transmis-
sion wheel group 102; and in a lighter load state, the output
shaft 103 is driven by the kinetic energy transmitted through
the hetero-shaft type stepless variable transmission device
100.

For the stepless variable transmission device with parallel
low gear wheel group, if the clutch device 212 with angular
displacement difference is installed between the input shaft
101 and the hetero-shaft type stepless variable transmission
device 100, the clutch device 212 with angular displacement
difference performs the functions, in which the reduction
ratio of the hetero-shaft type stepless variable transmission
device 100 becomes larger and the low gear transmission
wheel group 102 is actuated for transmission when the output
shaft 103 performs overloaded output, the clutch device 212
with angular displacement difference will rotate through
angular displacement difference for sliding or disconnection,
for eliminating the vibration between the hetero-shaft type
stepless variable transmission device 100 and the low gear
transmission wheel group 102, which is produced by the
hetero-shaft type stepless variable transmission device 100
and the low gear transmission wheel group 102, because the
both do not operate with fully same speed ratio, for over-
loaded transmission; and/or the clutch device 222 is installed
at the output shaft 103 between the hetero-shaft type stepless
variable transmission device 100 and the low gear transmis-
sion wheel group 102, in which the reduction ratio of the
hetero-shaft type stepless variable transmission device 100
becomes larger and the low gear transmission wheel group
102 is actuated for transmission when the output shaft 103
performs overloaded output, to control the clutch device 222
to be open, for eliminating the vibration between the hetero-
shaft type stepless variable transmission device 100 and the
low gear transmission wheel group 102, which is produced by
the hetero-shaft type stepless variable transmission device
100 and the low gear transmission wheel group 102, because
the both do not operate with fully same speed ratio, for over-
loaded transmission.

For the stepless variable transmission device with parallel
low gear wheel group, based on efficiency considerations, the
original moving wheel and the passive wheel of the hetero-
shaft type stepless variable transmission device 100 are
adopted to have similar diameters to keep better efficiency,
and an intermediate driving wheel is additionally installed to
increase or decrease the speed ratio to meet the larger speedup
ratio or reduction ratio, so as to keep better transmission
efficiency; the intermediate driving wheel includes that:

1. avariable speed wheel group 302 and a driven shaft 131
are additionally installed between the input shaft 101 and the
original moving wheel of the hetero-shaft type stepless vari-
able transmission device 100, to change the total speed ratio
of'the input shaft 101 and the output shaft 103, and to match
the desired rotary direction; in which:

if the clutch device 212 with angular displacement differ-
ence is installed, the clutch device 212 with angular displace-
ment difference is installed between the passive wheel of the
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hetero-shaft type stepless variable transmission device 100
and the output shaft 103, or the original moving wheel of the
hetero-shaft type stepless variable transmission device 100
and the driven shaft 131, or the driven shaft 131 and the
passive wheel of the variable speed wheel group 302, or the
input shaft 101 and the original moving wheel of the variable
speed wheel group 302; if the stepless variable transmission
device with parallel low gear wheel group has been installed
with the clutch device 222, the clutch device 212 with angular
displacement difference will be installed or not as needed;

Clutch device 222: related to a device chose from the

following as needed, (1) the centrifugal clutch or the
overrunning clutch actuated by passive manipulation
through entrifugal force, or torsion controlled passive
clutch; or (2) the clutch driven by active manipulation of
manpower or machine power, or by electromagnetic
force, fluid pressure, or air pressure; wherein the clutch
device 222 is used to be actively randomly controlled by
manpower, or to be actively controlled to be discon-
nected or closed by the detection signals of the rotational
speed or torque, which are produced by the built-in or
external rotational speed detection device or torque
detection device, through the operation of a drive control
device 800; the clutch device 222 is installed between
the output of the passive wheel of the hetero-shaft type
stepless variable transmission device 100 and the output
shaft 103, which is an independent structure or inte-
grated with the passive wheel of the hetero-shaft type
stepless variable transmission device 100, if the reduc-
tion ratio of the hetero-shaft type stepless variable trans-
mission device 100 becomes larger near the speed ratio
of the low gear transmission wheel group 102 when the
output shaft 103 performs overloaded output, the clutch
device 222 is disconnected to cut off the kinetic energy
transmission; and if the stepless variable transmission
device with parallel low gear wheel group has been
installed with the clutch device 212 with angular dis-
placement difference, the clutch device 222 will be
installed or not as needed;

FIG. 8 is a schematic view showing the structure of the
variable speed wheel group additionally installed between the
input shaft 101 and the original moving wheel of the hetero-
shaft type stepless variable transmission device 100, accord-
ing to the present invention; or

2. avariable speed wheel group 402 and a driven shaft 141
are additionally installed between the output shaft 103 and the
passive wheel of the hetero-shaft type stepless variable trans-
mission device 100, to change the total speed ratio of the input
shaft 101 and the output shaft 103, and to match the desired
rotary direction; in which:

if the clutch device 212 with angular displacement difter-
ence is installed, the clutch device 212 with angular displace-
ment difference is installed between the original moving
wheel of the hetero-shaft type stepless variable transmission
device 100 and the input shaft 101, or the passive wheel of the
hetero-shaft type stepless variable transmission device 100
and the driven shaft 141, or the driven shaft 141 and the
original moving wheel of the variable speed wheel group 402,
or the passive wheel of the variable speed wheel group 402
and the output shaft 103; if the stepless variable transmission
device with parallel low gear wheel group has been installed
with the clutch device 222, the clutch device 212 with angular
displacement difference will be installed or not as needed;

Clutch device 222: related to a device chose from the

following as needed, (1) the centrifugal clutch or the
overrunning clutch actuated by passive manipulation
through entrifugal force, or torsion controlled passive
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clutch; or (2) the clutch driven by active manipulation of
manpower or machine power, or by electromagnetic
force, fluid pressure, or air pressure; wherein the clutch
device 222 is used to be actively randomly controlled by
manpower, or to be actively controlled to be discon-
nected or closed by the detection signals of the rotational
speed or torque, which are produced by the built-in or
external rotational speed detection device or torque
detection device, through the operation of a drive control
device 800; the clutch device 222 is installed between
the output of the passive wheel of the hetero-shaft type
stepless variable transmission device 100 and the output
shaft 103, which is an independent structure or inte-
grated with the passive wheel of the hetero-shaft type
stepless variable transmission device 100, if the reduc-
tion ratio of the hetero-shaft type stepless variable trans-
mission device 100 becomes larger near the speed ratio
of the low gear transmission wheel group 102 when the
output shaft 103 performs overloaded output, the clutch
device 222 is disconnected to cut off the kinetic energy
transmission; and if the stepless variable transmission
device with parallel low gear wheel group has been
installed with the clutch device 212 with angular dis-
placement difference, the clutch device 222 will be
installed or not as needed;

FIG. 9 is a schematic view showing the structure of the
variable speed wheel group additionally installed between the
output shaft 103 and the passive wheel of the hetero-shaft
type stepless variable transmission device 100, according to
the present invention; or

3. variable speed wheel groups 302 and 304 and the driven
shafts 131 and 141 are additionally installed between the
input shaft 101 and the original moving wheel of the hetero-
shaft type stepless variable transmission device 100, and the
output shaft 103 and the passive wheel of the hetero-shaft
type stepless variable transmission device 100, respectively,
to change the total speed ratio of the input shaft 101 and the
output shaft 103 via the hetero-shaft type stepless variable
transmission device 100, and to match the desired rotary
direction; in which:

if the clutch device 212 with angular displacement differ-
ence is installed, the clutch device 212 with angular displace-
ment difference is installed between the input shaft 101 and
the original moving wheel of the variable speed wheel group
302, or the passive wheel of the variable speed wheel group
302 and the driven shaft 131, or the driven shaft 131 and the
original moving wheel of the hetero-shaft type stepless vari-
able transmission device 100, or the passive wheel of the
hetero-shaft type stepless variable transmission device 100
and the driven shaft 141, or the driven shaft 141 and the
original moving wheel of the variable speed wheel group 402,
or the passive wheel of the variable speed wheel group 402
and the output shaft 103; if the stepless variable transmission
device with parallel low gear wheel group has been installed
with the clutch device 222, the clutch device 212 with angular
displacement difference will be installed or not as needed;

Clutch device 222: related to a device chose from the

following as needed, (1) the centrifugal clutch or the
overrunning clutch actuated by passive manipulation
through centrifugal force, or torsion controlled passive
clutch; or (2) the clutch driven by active manipulation of
manpower or machine power, or by electromagnetic
force, fluid pressure, or air pressure; wherein the clutch
device 222 is used to be actively randomly controlled by
manpower, or to be actively controlled to be discon-
nected or closed by the detection signals of the rotational
speed or torque, which are produced by the built-in or
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external rotational speed detection device or torque
detection device, through the operation of a drive control
device 800; the clutch device 222 is installed between
the output of the passive wheel of the hetero-shaft type
stepless variable transmission device 100 and the output
shaft 103, which is an independent structure or inte-
grated with the passive wheel of the hetero-shaft type
stepless variable transmission device 100, if the reduc-
tion ratio of the hetero-shaft type stepless variable trans-
mission device 100 becomes larger near the speed ratio
of the low gear transmission wheel group 102 when the
output shaft 103 performs overloaded output, the clutch
device 222 is disconnected to cut off the kinetic energy
transmission; and if the stepless variable transmission
device with parallel low gear wheel group has been
installed with the clutch device 212 with angular dis-
placement difference, the clutch device 222 will be
installed or not as needed;

FIG. 10 is a schematic view showing the structure of the
variable speed wheel groups additionally installed between
the input shaft 101 and the original moving wheel of the
hetero-shaft type stepless variable transmission device 100,
and the output shaft 103 and the passive wheel of the hetero-
shaft type stepless variable transmission device 100, accord-
ing to the present invention.

For the stepless variable transmission device with parallel
low gear wheel group, based on the needs of application, the
low gear transmission wheel group is chose as follows,
including:

1. the device is constituted by the low gear transmission
wheel group with single-stage fixed speed ratio; or

2. the device is constituted by the multi-stage switchable
low gear transmission wheel group with variable speed ratio
of multi-stage manual or automatic shift.

For the stepless variable transmission device with parallel
low gear wheel group, based on the needs of application, the
rotary kinetic energy transmitted to input shaft 101 is input by
one or more types as follows, including:

1) the input shaft 101 is directly input from the rotary
power source, such as engine, moto, or generator, or flywheel,
or wind blade set, or airflow or liquid flow force turbine set,
rotary power source driven by manpower;

2) the rotary kinetic energy input the input shaft 101 from
the rotary power source in 1) is then output through the
manipulation of the clutch device;

3) the rotary kinetic energy input the input shaft 101 from
the rotary power source in 1) is then output through variable
speed device with fixed speed ratio, or manual or automatic
shift step or stepless variable speed device, or stream power
transmission device, or electromagnetic eddy current trans-
mission device; and

4) the rotary kinetic energy input the input shaft 101 from
the rotary power source in 1) is then output through the clutch
device and variable speed device with fixed speed ratio, or
manual or automatic shift step or stepless variable speed
device, or stream power transmission device, or electromag-
netic eddy current transmission device.

For the stepless variable transmission device with parallel
low gear wheel group, based on the needs of application, the
rotary kinetic energy is output from the output shaft 103 by
the way chose as following:

1) the rotary kinetic energy output by the output shaft 103
directly drives the load; or

2) the rotary kinetic energy output by the output shaft 103
drives the load through the manipulation of the clutch device;
or
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3) the rotary kinetic energy output by the output shaft 103
drives the load through variable speed device with fixed speed
ratio, or manual or automatic shift step or stepless variable
speed device, or stream power transmission device, or elec-
tromagnetic eddy current transmission device; or

4) the rotary kinetic energy output by the output shaft 103
drives the load through the clutch device and variable speed
device with fixed speed ratio, or manual or automatic shift
step or stepless variable speed device, or stream power trans-
mission device, or electromagnetic eddy current transmission
device.

For the stepless variable transmission device with parallel
low gear wheel group, the structure for application is chose as
needed to make the hetero-shaft type stepless variable trans-
mission device 100 and the low gear transmission wheel
group 102 to be separate mechanical devices and then trans-
mission linking together, or integrated mechanical device, or
integrated mechanical device with common case.

Combinations of the above, for the stepless variable trans-
mission device with parallel low gear wheel group, the low
gear transmission wheel group 102 installed transmits the
kinetic energy to drive the output shaft 103 and then to drive
the load for overloaded transmission, so as to extend the life
of the stepless variable transmission device and improve the
load efficiency.

What is claimed is:

1. A stepless variable transmission with a parallel low gear

wheel group, comprising:

a hetero-shaft stepless variable transmission device (100)
having an input shaft (101) coupled to a variable trans-
mission moving wheel and an output shaft (103) coupled
to a variable transmission passive wheel via a clutch
device (222) installed between the variable transmission
device passive wheel and the output shaft (103);

a low gear transmission wheel group (102) having a low
gear transmission moving wheel and a low gear trans-
mission passive wheel, wherein the low gear transmis-
sion wheel group (102) includes at least one of:

(1) a chain and sprockets;

(ii) gears or friction wheels, including the low gear trans-
mission moving wheel, the low gear transmission pas-
sive wheel, and/or an intermediate wheel,

(iii) an inner gear group or inner friction wheel group,
which are constituted by a driving wheel with a smaller
outer diameter and an inward driving wheel with bigger
outer diameter; and

a one-way transmission unit (111) installed in one of the
following positions: (a) between the input shaft (101)
and the low gear transmission moving wheel, and (b)
between the low gear transmission passive wheel and the
output shaft (103),

wherein the input shaft (101) transmits input rotary kinetic
energy to the variable transmission moving wheel, and
to an input of the one-way transmission unit (111),

wherein the output shaft (103) transmits rotary kinetic
energy from the variable transmission passive wheel, or
from the low gear transmission passive wheel, to a load,

wherein when the rotational speed of the input shaft (101)
is higher than that of the low gear transmission moving
wheel in a same rotary direction, then the input shaft
(101) transmits the input rotary kinetic energy via the
one-way transmission unit (111) to the low gear trans-
mission moving wheel, and when the rotational speed of
the input shaft (101) is not higher than that of the low
gear transmission wheel in the same rotary direction,
then the input rotary kinetic energy is prevented from
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being transmitted from the input shaft (101) to the low
gear transmission moving wheel, and

wherein speed ratio relationships between the low gear

transmission wheel group (102) and the hetero-shaft
stepless variable transmission device (100) are arranged
as follows:

(1) a speed ratio at which the low gear transmission moving

wheel drives the low gear transmission passive wheel <
a speed ratio of the hetero-shaft stepless variable trans-
mission device (100) for a first output speed; or

(ii) the speed ratio of the hetero-shaft stepless variable

transmission device (100) for the first output speed < the
speed ratio at which the low gear transmission moving
wheel drives the low gear transmission passive wheel <
a speed ratio of the hetero-shaft stepless variable trans-
mission device (100) for a second output speed that is
higher than said first output speed, and

wherein when the output shaft (103) is overloaded, the

reduction ratio of the hetero-shaft stepless variable
transmission device (100) increases to near a speed ratio
of'the low gear transmission wheel group (102), at which
time the clutch device (222) is disconnected to cut off
kinetic energy transmission from the variable transmis-
sion device passive wheel to the output shaft (103) so as
to eliminate vibration due to a speed ratio difference
between the hetero-shaft stepless variable transmission
device and (100) and the low gear transmission wheel
group (102).

2. A stepless variable transmission with a parallel low gear
wheel group as claimed in claim 1, further comprising a
clutch device (212) with angular displacement difference
installed in one of the following positions: (a) between the
variable transmission device passive wheel and the output
shaft (103), and (b) between the variable transmission device
moving wheel and the input shaft (101), wherein:

when the output shaft (103) is overloaded, the reduction

ratio of the hetero-shaft stepless variable transmission
device (100) increases and the low gear transmission
wheel group (102) is actuated for transmission, at which
time the clutch device (212) with angular displacement
different rotates through the angular displacement dif-
ference for sliding or disconnection so as to eliminate
vibration due to a speed ratio difference between the
hetero-shaft stepless variable transmission device and
(100) and the low gear transmission wheel group (102).

3. A stepless variable transmission with a parallel low gear
wheel group as claimed in claim 2, wherein the clutch device
with angular displacement difference (212) is composed of
one of a sliding-type limited torsion device, a clutch-type
radial or axial limited torsion device, and a flexible clutch
device with angular displacement difference.

4. A stepless variable transmission with a parallel low gear
wheel group as claimed in claim 1, wherein the clutch device
(222) is composed of one of (a) a centrifugal clutch, (b) an
overrunning clutch actuated by passive manipulation through
centrifugal force, (c) a torsion controlled passive clutch, (d) a
clutch randomly controlled by manpower, and (e) a clutch
actively controlled to be disconnected or closed by machine
power, electromagnetic force, fluid pressure, or air pressure in
response to detection signals from a rotational speed or torque
detection device.

5. A stepless variable transmission with a parallel low gear
wheel group as claimed in claim 1, wherein said hetero-shaft
stepless variable transmission device (100) is one of the fol-
lowing types of transmission device: a rubber belt type; a
metal belt type; a chain type; a friction disk stepless type; and
an electronic continuously variable transmission (ECVT).

10

30

40

45

50

55

14

6. A stepless variable transmission with a parallel low gear
wheel group as claimed in claim 1, wherein the speed ratio of
the hetero-shaft stepless variable transmission device (100) is
passively adjusted in response to torsion or rotational speed.

7. A stepless variable transmission with a parallel low gear
wheel group as claimed in claim 1, wherein the speed ratio of
the hetero-shaft stepless variable transmission device (100) is
actively adjusted by a linear driving force generated by a
linear driving device, or by a linear mechanical device that
converts a rotary driving force into a linear driving force, and
further comprising drive control device (800) for actively
controlling the linear driving force.

8. A stepless variable transmission with a parallel low gear
wheel group as claimed in claim 1, wherein a transmission
ratio of the hetero-shaft variable transmission device is
adjusted by changing pitches of V-type driving belt grooves in
one or both of the variable transmission device moving wheel
and the variable transmission device passive wheel.

9. A stepless variable transmission with a parallel low gear
wheel group as claimed in claim 1, wherein the one-way
transmission unit (111) is a radial or axial one-way transmis-
sion unit including at least one of a one-way bearing, one-way
clutch, and one-way transmission mechanism.

10. A stepless variable transmission with a parallel low
gear wheel group as claimed in claim 1, wherein:

the one-way transmission unit (111) is installed between

the input shaft (101) and the low gear transmission mov-
ing wheel, and
the hetero-shaft variable transmission device (100) is a
deceleration-type variable transmission device that
operates near or at a maximum reduction ratio, or an
acceleration-type variable transmission device that
operates near or at a minimum speed-up ratio, such that:

when the output shaft (103) is in a high load state, the
rotational speed of the low gear transmission moving
wheel is lower than a rotational speed of the input shaft
(101) in the same rotary direction, and the rotary kinetic
energy of the input shaft (101) drives the output shaft
(103) and the load through the one-way transmission
(111) and the low gear transmission wheel group (102)
rather than through the hetero-shaft variable transmis-
sion device (100), and

when the output shaft (103) is in a low load state, the rotary

kinetic energy of the input shaft (101) drives the output
shaft (103) through the hetero-shaft variable transmis-
sion device (100).

11. A stepless variable transmission with a parallel low
gear wheel group as claimed in claim 1, wherein:

the one-way transmission unit (111) is installed between

the low gear transmission passive wheel and the output
shaft (103), and
the hetero-shaft variable transmission device (100) is a
deceleration-type variable transmission device that
operates near or at a maximum reduction ratio, or an
acceleration-type variable transmission device that
operates near or at a minimum speed-up ratio, such that:

when the output shaft (103) is in a high load state, the
rotational speed of the low gear transmission passive
wheel is higher than a rotational speed of the output shaft
(103) in the same rotary direction, then the rotary kinetic
energy of the input shaft (101) drives the output shaft
(103) and the load through the one-way transmission
(111) and the low gear transmission wheel group (102)
rather than through the hetero-shaft variable transmis-
sion device (100), and
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when the output shaft (103) is in a low load state, the rotary
kinetic energy of the input shaft (101) drives the output
shaft (103) through the hetero-shaft variable transmis-
sion device (100).

12. A stepless variable transmission with a parallel low
gear wheel group as claimed in claim 1, wherein the variable
transmission device moving wheel and the variable transmis-
sion device passive wheel have similar diameters, and further
comprising:

avariable speed wheel group (302) and a driven shaft (131)

installed between the input shaft (101) and the variable
transmission device moving wheel for changing a total
speed ratio and relative rotation direction between the
input shaft (101) and the output shaft (103), the driven
shaft (131) coupling the hetero-shaft stepless variable
transmission device (100) and the variable speed wheel
group (302).

13. A stepless variable transmission with a parallel low
gear wheel group as claimed in claim 12, further comprising
a clutch device (212) with angular displacement difference
installed between the variable transmission device moving
wheel and the driven shaft (131), or between the driven shaft
(131) and a passive wheel of the variable speed wheel group
(302), wherein:

when the output shaft (103) is overloaded, the reduction

ratio of the hetero-shaft stepless variable transmission
device (100) increases and the low gear transmission
wheel group (102) is actuated for transmission, at which
time the clutch device (212) with angular displacement
different rotates through the angular displacement dif-
ference for sliding or disconnection so as to eliminate
vibration due to a speed ratio difference between the
hetero-shaft stepless variable transmission device and
(100) and the low gear transmission wheel group (102).

14. A stepless variable transmission with a parallel low
gear wheel group as claimed in claim 1, wherein the variable
transmission device moving wheel and the variable transmis-
sion device passive wheel have similar diameters, and further
comprising:

avariable speed wheel group (402) and a driven shaft (141)

installed between the variable transmission device pas-
sive wheel and the output shaft (103) for changing a total
speed ratio and relative rotation direction between the
input shaft (101) and the output shaft (103), the driven
shaft (141) coupling the hetero-shaft stepless variable
transmission device (100) and the variable speed wheel
group (402).

15. A stepless variable transmission with a parallel low
gear wheel group as claimed in claim 14, further comprising
a clutch device (212) with angular displacement difference
installed between the variable transmission device passive
wheel and the driven shaft (141), or between the driven shaft
(141) and the variable speed wheel group (402), wherein:

when the output shaft (103) is overloaded, the reduction

ratio of the hetero-shaft stepless variable transmission
device (100) increases and the low gear transmission
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wheel group (102) is actuated for transmission, at which
time the clutch device (212) with angular displacement
different rotates through the angular displacement dif-
ference for sliding or disconnection so as to eliminate
vibration due to a speed ratio difference between the
hetero-shaft stepless variable transmission device and
(100) and the low gear transmission wheel group (102).

16. A stepless variable transmission with a parallel low
gear wheel group as claimed in claim 14, wherein said clutch
device (222) is installed between the variable speed wheel
group (402) and the output shaft (103).

17. A stepless variable transmission with a parallel low
gear wheel group as claimed in claim 1, wherein the variable
transmission device moving wheel and the variable transmis-
sion device passive wheel have similar diameters, and further
comprising:

a first variable speed wheel group (302) and a driven shaft
(131) installed between the input shaft (101) and the
variable transmission device moving wheel for changing
atotal speed ratio and relative rotation direction between
the input shaft (101) and the output shaft (103), the
driven shaft (131) coupling the hetero-shaft stepless
variable transmission device (100) and the variable
speed wheel group (302); and

a second variable speed wheel group (402) and a driven
shaft (141) installed between the variable transmission
device passive wheel and the output shaft (103) for fur-
ther changing a total speed ratio and relative rotation
direction between the input shaft (101) and the output
shaft (103), the driven shaft (141) coupling the hetero-
shaft stepless variable transmission device (100) and the
variable speed wheel group (402).

18. A stepless variable transmission with a parallel low
gear wheel group as claimed in claim 17, further comprising
a clutch device (212) with angular displacement difference
installed between (a) the variable transmission device moving
wheel and the driven shaft (131), (b) the driven shaft (131)
and a passive wheel of the variable speed wheel group (302),
(c) the variable transmission device passive wheel and the
driven shaft (141), or (d) the driven shaft (141) and the vari-
able speed wheel group (402), wherein:

when the output shaft (103) is overloaded, the reduction
ratio of the hetero-shaft stepless variable transmission
device (100) increases and the low gear transmission
wheel group (102) is actuated for transmission, at which
time the clutch device (212) with angular displacement
different rotates through the angular displacement dif-
ference for sliding or disconnection so as to eliminate
vibration due to a speed ratio difference between the
hetero-shaft stepless variable transmission device and
(100) and the low gear transmission wheel group (102).

19. A stepless variable transmission with a parallel low
gear wheel group as claimed in claim 17, wherein said clutch
device (222) is installed between the variable speed wheel
group (402) and the output shaft (103).
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